The effect of diet on total antioxidant status, erythrocyte membrane Na+,K+-ATPase and Mg2+-ATPase activities in patients with classical galactosaemia.
Classical galactosaemia is characterized by high levels of galactose-1-phosphate (Gal-1-P), galactose and galactitol. In vitro studies have shown modulation of the rat brain Na+,K+-ATPase and Mg2+-ATPase activities by Gal-1-P. The aim of this study was to evaluate the erythrocyte membrane Na+,K+-ATPase and Mg2+-ATPase activities in galactosaemic patients and to correlate them to Gal-1-P, total antioxidant status (TAS) and membrane protein content (PC). Nine patients (N=9) originally on "loose diet" (group B) were requested to follow their diet strictly (group A). Twelve healthy children were the controls (group C). The activities of the enzymes, TAS and Gal-1-P in blood were determined spectrophotometrically. In the in vitro study, erythrocyte membranes from controls were preincubated with Gal-1-P (300 microM), and then with l-cysteine (0.83 mM) or reduced glutathione (0.83 mM) whereas these from the patients with the antioxidants only. Na+,K+-ATPase, Mg2+-ATPase, TAS and PC were significantly (P<0.001) reduced (0.31+/-0.03, 1.7+/-0.2 micromol Pi/hxmg protein, 0.89+/-0.02 mmol/l, 36.8+/-2.0 g/l, respectively) in group B as compared with those of group A (0.58+/-0.06, 2.5+/-0.2 micromol Pi/hxmg protein, 1.41+/-0.11 mmol/l, 51.5+/-3.1g/l, respectively) and controls (0.67+/-0.05, 3.2+/-0.2 micromol Pi/hxmg protein, 1.65+/-0.12 mmol/l, 64.0+/-3.5 g/l, respectively). Gal-1-P levels in group B was significantly higher than those in group A and controls. Positive correlation coefficients were found between the enzyme activities, PC and TAS whereas Gal-1-P inversely correlated to the enzyme activities. Incubation of the erythrocyte membranes from the patients with the antioxidants failed to restore the activities of inhibited enzymes, whereas the inhibition by Gal-1-P in controls was reversed. High blood Gal-1-P concentrations resulted in low TAS and PC. The inhibition of Na+,K+-ATPase and Mg2+-ATPase may be due to the presence of free radicals and/or the elevated Gal-1-P.